which will completely close the post-operative cavity and support the cheek in its normal position. When epithelialization is complete a simple denture or obturator with a cosmetic wall should be constructed to prevent the cheek from contracting. This appliance is necessary not only to improve the appearance but also to prevent regurgitation into the nose.
Resections of the mandible present certain problems; immediate replacement by bone graft, even if desirable, is hardly possible because of the certainty of infection, but restoration by bone graft a year or more later must be considered. In the case of a bone resection the use of a noncorroding replacement inserted at the time of the resection has a part to play in the short-term treatment of such cases. The simplest form of metal insert is a piece of stainless steel wire inserted at the time of operation and it has proved the least liable to give rise to subsequent trouble. Open loops as a substitute for condyles are a temptation to be avoided, as this renders the wire very difficult to remove at a later date if a bone graft is to be undertaken. Inserts can be preformed in chrome cobalt; they should be smaller than the part of the mandible removed, be as light as possible and of little bulk. Stock replacements of vitallium are obtainable and have proved useful but they are rather bulkier than desirable. It is important that metal replacements should not become contaminated with any dissimilar metal. This entails the use of drills, bites, screws and replacements being all of the same alloy. It also demands that any other instruments in use be kept quite separate. The danger is electrolytic action leading to rejection of the replacement. What part has the odontologist to play in prevention and treatment now and in the future? Keeping the mouth in a healthy condition is the first and most obvious of his duties: this includes the prompt and early recognition of neoplastic changes. The application of exfoliative cytology to the diagnosis of oral malignancy calls for our co-operation if it is to prove a significant help. The researches of the oral pathologist are helping to increase knowledge of tumours and thus increase the possibility of their efficient treatment.
Precancerous conditions in the oral cavity are within the field of the odontologist. Leukoplakia illustrates the type of service that can be rendered: if the removal of irritant factors and attention to dental hygiene does not prevent the progress of the condition the affected tissue can be excised and the raw areas Thiersch grafted. This has proved very satisfactory in a number of patients whose progress has been followed for more than seven years. It is necessary for a much larger series to be studied before a proper assessment can be made.
The development of such procedures as regional chemotherapy offers the opportunity to apply knowledge of head and neck anatomy combined with skill in accurate manipulation under difficult conditions. This form of treatment is in its early stages of development and is perhaps equivalent to the position of radiotherapy forty years ago when Gabriel Tucker (1928) , in discussing cancer of the larynx, wrote: "The use of radium and X-ray is now generally conceded to have no place in the treatment." Hyperbaric oxygen to promote the regenerative powers of the tissues has proved helpful in the treatment of post-malignant necrosis. There is also some indication that it may enhance the efficiency of regional chemotherapy.
Hippocrates once said: "Those diseases which medicines do not cure, iron cures, and those which iron cannot cure, fire cures, and those which fire cannot cure are to be reckoned wholly incurable"; we must apply our chemotherapy, our surgery and our radiotherapy, with the skill added by experience, to conditions correctly diagnosed and have an adequate knowledge ofthe natural history of the disease we undertake to treat. Students of the periodontal membrane are accustomed to examine it in its context of tooth and alveolar bone and when we try to make observations on human material we are often hard put to it to obtain even a meagre sufficiency for our purpose. Yet if we care to consider the membrane itself, divorced from its normal connexions, the amount of material available is infinite and, what is more, it is possible to view the tissue as a whole, not merely as a thin slice in a mesiodistal or buccolingual direction. I refer to the soft tissue remaining attached to extracted teeth and to its examination by the technique which I have called 'apoxestic' (Simpson 1964) , a word derived from the Greek and meaning no more than 'scraped off'.
Paper
The tissue attached to an extracted tooth often represents a large part of the periodontal membrane and in places consists of the whole thickness of this structure. It seemed that the best method of examining the tissue was to remove the membrane from the tooth and mount it for microscopy as if it were a single thick section, thus obviating the need for decalcification and sectioning. To remove the membrane, careful attempts at sharp dissection proved largely abortive, the trouble being that a knife either digs into the tooth or scrapes through the soft tissues leaving a useless rag of material; I eventually found that a square-ended, not too sharp instrument such as a piece of perspex or a strip of stiff metal would strip off the membrane very quickly and efficiently without destroying it. Our chief technician, who has become most practised at this art, finds that his thumb-nail is the most effective device in his armamentarium.
In this simple way it is possible to obtain specimens which on occasion comprise the whole circumference of the membrane and contain as much material as a thousand or so normal sections. Small pieces of membrane are still useful and the smallest portion that can be conveniently handled still represents the equivalent of hundreds of sections. There are limitations to this method, chiefly the result of the thickness of the specimens, but it produces quickly an immense amount of material and renders possible projects that would otherwise perish from lack of time. If I had used conventional methods for the present purpose it would have required eight hours a day for fifteen years to obtain the same coverage to say nothing of the time and expense involved in preparing the material.
At first I stained the specimens with hmmatoxylin and this is a useful routine method. No counterstain is used so as to avoid unduly darkening the thicker parts of the specimen. Later I used silver staining by which certain structures of the membrane can be beautifully demonstrated. For examining the oxytalan fibres I have used various methods but routinely employ a modification of the potassium monopersulphate and orcein method developed by . I propose to discuss some of my findings, in particular those relating to the rests of Malassez, the oxytalan fibres, and the nerves of the periodontal membrane. Before doing so I wish to express my gratitude to Mr E H Jennings, our Chief Technician, for his sterling endeavours in preparing the material and to Mr H T Oliver, our Departmental Assistant, for taking the photomicrographs I am using.
The Rests ofMalassez
The remnants of the epithelial sheath of Hertwig have excited sporadic interest ever since they were first described by Malassez in 1884. These epithelial fragments appearing regularly in sections of the periodontal membrane have been observed by many writers without, however, much light being thrown on their function if indeed they have one. Even their origin has given rise to speculation. G V Black studied the periodontal membrane extensively; he first considered that the rests were lymph ducts or nodes (1887) and later suggested that they were glandular (1899). However, when Galippe published Malassez' work in 1910 the origin and nature of the rests as we understand them today were established. Further research has been carried out into the distribution of the epithelium. Bruszt (1932) demonstrated the netlike arrangement which had been deduced by Malassez and shown in illustrations by Black. Several authors have pointed out that the rests become less frequent with age (Bruszt 1932 , Kronfeld 1937 , Wentz et al. 1950 , Reeve & Wentz 1962 and some have classified them morphologically (Wentz et al. 1950 , Reeve & Wentz 1962 .
It is difficult and tedious to deduce the arrangement of the epithelium by studying serial sections but the technique I have described greatly simplifies this type of examination. By means of this technique I examined some 100 teeth; I chose premolars as these have a long life expectancy. There was no difference between upper and lower or first and second premolar specimens which could be detected against the background of normal individual variation; examination of the membranes of other teeth did not suggest that the premolars differed from other teeth in the general form and distribution of the epithelial rests.
The specimens used for the investigations were stained with heematoxylin as, although silver produces a more dramatic demonstration and the rests so stained are much more readily observed, silver staining is somewhat capricious for comparative purposes of the type envisaged. One of the main difficulties in comparing specimens of differing age was the marked individual variation in teeth of similar age. That is to say, two specimens cannot be compared chronologically with accuracy on the basis of the rests especially if there are comparatively small differences in their ages. However, there are general changes which are attributed to ageing.
Examination of the specimens showed certain trends in the morphology of the rests. At first there is a great deal of epithelium which in places resembles a perforated sheet (Fig 1) ; this fairly rapidly breaks down into an obvious network with relatively small meshes and mainly thick strands (Fig 2) , which in turn gradually gives way to a wide-meshed net with thin strands; eventually the network breaks up to produce branched and unbranched strands and isolated masses of varying size (Fig 3) . A statistical analysis of the age distribution of the rests has already been published (Simpson 1965). It has been reported by various writers that the rests are more prevalent in the cervical region of the membrane, but as Wentz et al. have pointed out (1950) some of the epithelium in this area may be of crevicular origin. Wentz found that the rests were more prevalent in the apical area in the first and second decades and that later half the rests were located in the cervical third of the membrane. found that Hertwig's sheath degenerated as soon as dentine was produced adjacent to it and from this it would seem reasonable to suppose that the rests would degenerate first in the cervical region of the tooth. My own investigations suggest that there is not a great deal of variation between different parts of the membrane but further study is necessary. It is pointless to try to assess the form of the rests from single sections: what may appear to be a small island of epithelium is quite likely to be a strand cut across and a large island may result from the intersection ofa particularly well-formed network; indeed, the most confusing appearance can result from sectioning an area of network.
The appearance of the individual cells is fairly constant but in the later, more mature rests, where the degenerating process has become slow and conditions are almost static, the cells in contact with the connective tissue will produce a regimented arrangement; I have observed this phenomenon when I have made a section of a specimen to observe some feature which was partly obscured by overlying tissue. Occasionally in my specimens a fragment of epithelium has been detached by artifact from the connective tissue and has presented as a small compact island or as a strand; such fragments have been remarkably free of useful detail. The proliferated rests Fibres suck as these are seen throughout the membrane apparently stabilizing the collagen fibres. x 175 described by Reeve & Wentz (1962) are sometimes seen in the older specimens and occasionally in young ones and often form part of a substantial strand ofepithelium; the commonest appearance is the type described by the same workers as resting. I have been able to find little that has not been observed before but I would claim two things:
(1) The method I have used puts the various appearances in perspective. (2) It displays the rests in an unequivocal way so that the lingering impression of this epithelium as essentially consisting of islands of cells is destroyed for ever in the mind ofthe observer.
Oxytalan Fibres
These fibres were first reported by Fullmer & Lillie (1958) and investigated extensively by Fullmer ( , 1960a Fullmer ( , b, 1961 Fullmer ( , 1962 Fullmer ( , 1966 and by Fullmer and co-workers (Fisher & Fullmer 1962 , Carmichael & Fullmer 1966 , Hamner & Fullmer 1966 ): they constitute one of the most fascinating discoveries in dental histology of Oxytalan fibres appear to be related to-elastic fibres and have been found associated with elastic fibres in the periodontal membranes of certain animals (Fullmer 1960a) . Their similarity to pre-elastic fibres has been pointed out by Fullmer (1960a) and by Hamner & Fullmer (1966) . Their presence seems to be associated with mechanical stress and they are found in periodontal membranes, tendons, ligaments, the connective tissue sheaths of dermal appendages, the adventitita of blood vessels, epineurium and perineurium (Fullmer & Lillie 1958) . They have also been observed in certain pathological conditions (Fullmer 1960a , Fisher & Fullmer 1962 , Hamner & Fullmer 1966 , Hasegawa 1960 , Tedeschi & Sommers 1961 of which dental granulomas, cysts and ameloblastomas are of particular odontological interest.
In the human periodontal membrane elastic fibres are very rare but oxytalan fibres are numerous. They are stainable by certain elastic stains, orcein, aldehyde fuchsin and resorcin fuchsin but only after oxidation; some of the best examples I have seen have been stained with aldehyde thionine although this has proved to be an unreliable stain.
The stability of the tooth in its socket has never seemed to me to be satisfactorily explained on the basis of the collagen fibres which previously represented the best explanation available. It is true that there are apical fibres but these are surely inadequate and in any case are often destroyed by periapical disease without marked effect on tooth stability.
The oxytalan fibres on the other hand are well adapted for the retention of the tooth. They are attached in large numbers to the tooth and many of them run more or less vertically in an apical direction. My preparations show numerous fibres running parallel to each other in the long axis of the root (Fig 4) and it seems likely that these are the fibres observed in sections to terminate in the cementum; I will refer to them for convenience as anchoring fibres. They vary somewhat in quantity but can reach densities of tens of thousands per square millimetre. Their length is difficult to assess but appears to run to one or more millimetres although clearly influenced by the point at which they arise. Their width is variable: some are at the limit of resolution of the light microscope but the usual width of the larger anchoring fibres is of the order of 0-5 to 1 0 micron. The ribbonlike fibres ranging up to several microns in diameter which are a dramatic feature of sections of the membrane in situ are in my preparations rare in this situation but are seen elsewhere in the membrane (Fig 5) .
Not all the anchoring fibres run in quite the same direction and some variation is often seen in different planes. This suggests that fibres originating at different levels of the root follow somewhat different paths, which could have the effect of increasing the stability of the tooth particularly with regard to rotation. One of the most striking features of the anchoring fibres is their direct course. Even in these specimens where they have had an opportunity to contract or twist they pursue a relatively straight path so that they must transfix the collagen bundles. has demonstrated oxytalan fibres interwoven with collagen fibres. The larger fibres often divide, sometimes splitting off a variable portion of their substance and on other occasions dividing into a brush-like continuation consisting of several fibres of the smallest type. These small fibres seem to be the elementary oxytalan fibres although of much greater dimensions than the fibrillar substructure demonstrated by Carmichael & Fullmer (1966) with the electron microscope. The form of the larger fibres is the result of the coalescence of these elementary fibres to form either bundles of varying shape or ribbons.
Besides the main fibres which I have described as anchoring there are at least three other types. Groups of very variable size interlace among the other structures of the membrane and outline the vascular spaces. Others run with collagen bundles as if reinforcing them. Finally, there is a fine network of elementary fibrils best observed near the cemental surface of the membrane and often seen with difficulty because of its tenuous nature. This type of network can be seen elsewhere in the membrane and appears to be the final destination of many of the anchoring fibres which divide up and take part in its formation. The general result of the distribution of the fibres is that they permeate and bind together the membrane and appear capable of maintaining its form and integrity in a most effective way as well as attaching the tooth to the reinforced membrane itself.
Nerves It is remarkable that the periodontal membrane should be so well provided with nervous elements: the whole complex arrangement is readily dispensed with and in spite of its potentialities for touch and proprioceptive sensation would therefor appear to have little practical value other than protecting the tooth from injury. It is perhaps because of this that relatively few nerve endings are seen other than those considered to be responsible for sensation of pain.
In my specimens I have seen most of the features observed by previous workers, some in embarrassing profusion. The thick nerve bundles described by Dependorf (1913) running from the base of the socket parallel to the root are obvious as well as the branches they give off as they proceed gingivally. These branches form a plexus which in turn gives rise to a finer plexus, the whole forming an involved tracery (Fig 6) in which individual fibres can be seen to follow elaborate paths until they terminate in various ways or unite with others to be lost once more in the inextricable tangle that constitutes the innervation of the membrane and is rendered more complicated by the sheaves of fibres which enter from foramina in the alveolar bone (Simpson 1966) .
Nerve endings largely take the form of the fine fibres described by Dependorf (1913) , Lewinsky & Stewart (1938 ), Bernick (1952 and Orban (1962) . Many of these fibres terminate in the part of the membrane nearest the tooth, often dividing into two or more extremely fine filaments. Elsewhere a thick fibre branches into a complicated tree-like structure with long trailing terminations (Fig 7) . These seem to resemble endings observed in monkey fascia by Stillwell (1957) and to which he attributed pain sensation. Others divide into a spreading formation of looping branches sometimes overlapping the territories of adjacent fibres. These branches invariably end blindly without evidence of special end organs. Among the normal curving and meandering fibres one occasionally ends in a loop or spiral as if encircling some structure not rendered visible by the silver stain. Bradlaw (1936) described similar coils in monkey periodontal membrane. Sometimes a structure is observed which may be a modified Meissner's corpuscle and very rarely a pacinian-like body, but if there is a regularly present specialized ending it appears to take the form of a knob-like swelling at the end of a long unmyelinated fibre (Fig 8) , perhaps equivalent to the spindle-like endings described by Bemick (1957, 1959) . These small bodies are not easy to find among the other components of the membrane and may be more numerous than appears to be the case. They vary somewhat in shape and size and are structureless as demonstrated by the method I have used although occasionally very fine fibres extend irregularly some distance beyond the terminal knob.
Thus the impression one gains from examining these specimens is of a structure with a complex pattern of innervation which shows, however, few nerve endings of a specialized nature.
